Modulation of the fibrinolytic response of cultured human vascular endothelium by extracellularly generated oxygen radicals.
Clinical and experimental data indicate that activated oxygen species interfere with vascular endothelial cell function. Here, the impact of extracellular oxidant injury on the fibrinolytic response of cultured human umbilical vein endothelial (HUVE) cells was investigated at the protein and mRNA levels. Xanthine (50 microM) and xanthine oxidase (100 milliunits), which produces the superoxide anion radical (O2-) and hydrogen peroxide (H2O2), was used to sublethally injure HUVE cells. Following a 15-min exposure, washed cells were incubated for up to 24 h in serum-free culture medium. Tissue-type plasminogen activator (t-PA) antigen, plasminogen activator inhibitor-1 (PAI-1) antigen, and PAI-1 activity were determined in 1.25 ml of conditioned medium and t-PA and PAI-1 mRNA in the cell extracts of 2 x 10(6) HUVE cells. Control cells secreted 3.9 +/- 1.3 ng/ml (mean +/- S.D., n = 12) within 24 h. Treatment with xanthine/xanthine oxidase for 15 min induced a 2.8 +/- 0.4-fold increase (n = 12, p less than 0.05) of t-PA antigen secretion after 24 h. The t-PA antigen was recovered predominantly in complex with PAI-1. The oxidant injury caused a 3.0 +/- 0.8-fold increase (n = 9, p less than 0.05) in t-PA mRNA within 2 h. Total protein synthesis was unaltered by xanthine/xanthine oxidase. The oxidant scavengers superoxide dismutase and catalase, in combination, abolished the effect of xanthine/xanthine oxidase on t-PA secretion and t-PA mRNA synthesis. Xanthine/xanthine oxidase treatment of HUVE cells did not affect the PAI-1 secretion in conditioned medium nor the PAI-1 mRNA levels in cell extracts. Thus extracellular oxidant injury induces t-PA but not PAI-1 synthesis in HUVE cells.